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were	not	present.	Time	and	duration	along	with	rhythm	as	its	main	manifestation	can	be	 settled	 as	 one	 of	 the	 universal	 elements.	 At	 all	 levels,	 micro,	 meso	 and	 macro	temporal	levels,	time	influences	and	affect	qualities	and	characteristics	of	sound,	sound	structures	and	sets	or	collections	of	sound	structures.	At	 the	same	time	timbre	 is	one	more	of	the	universal	elements,	as	it	was	mentioned	before	it	is	inherent	in	the	nature	of	sound	to	give	quality	and	identity	to	sound	sources.	The	complexity	in	the	relationships	and	interactions	of	these	inner	and	external	elements	leads	to	approach	musical	material	in	a	modular	fashion,	in	ways	of	modules.	As	each	of	the	elements	may	be	addressed	individually	as	they	possess	their	own	set	of	structures.	 Those	 structures	 interact	 and	 interplay	 in	 a	 network	 of	 relationships	 that	may	 manifest	 as	 musical	 gestures,	 streams	 of	 sounds,	 or	 rhythmical	 structures,	 and	these	 manifestations	 included	 within	 the	 boundaries	 of	 musical	 material.	 Pertaining	this	 document	 I	 approach	 three	broad	modules:	 rhythm,	 timbre	 and	 space.	And	 from	these	three	modules	I	address	implementations	of	different	aspects	that	are	related	to	each	one	of	them.	Most	importantly	all	three	of	them	are	interrelated	and	articulated	as	musical	material	and	in	the	following	document	I	will	present	several	examples	of	how	this	articulation	 takes	place.	The	 level	of	articulation,	 connection	and	correspondence	determines	the	musicality	end	expressivity	of	the	musical	material		An	important	consequence	from	approaching	these	elements	as	modules	is	that	layering,	simultaneity	and	linearity	become	essential	concepts	to	explain	and	illustrate	the	articulation	and	interaction	of	the	modular	elements.		 	
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for	certain	musical	characters	over	others,	yet	all	of	them	have	exactly	the	same	length	and	proportion.	 The	 second	 rhythmic	 layer	 is	 the	 subdivision	 of	 the	 upper	 layer	 into	basic	unit	groupings	of	smaller	sizes,	in	this	case	groups	of	two	and	three	eighth	notes.	These	groupings	have	a	more	direct	 impact	 in	 the	perception	of	pulse	and	regularity,	pertaining	length	duration	and	rhythmic	perception.	The	lower	third	layer	proceeds	to	subdivide	the	binary	and	ternary	groups	in	smaller	values	of	one	and	two.	In	all	cases	the	values	fulfill	the	conditions	of	being	prime	numbers.	The	 three	 fold	 rhythmic	 micro-level	 is	 a	 hybrid	 between	 characteristics	 of	additive	and	divisive	rhythms.	The	aspect	drawn	from	the	additive	rhythmic	structures	is	 the	 asymmetric	 characteristic	 present	 in	 its	 patterns.	 While	 from	 the	 divisive	rhythmic	structures	the	repetitive	and	regular	character	of	rhythmic	patterns	is	the	one	to	be	drawn.		One	more	 aspect	 that	 constitutes	 a	 basic	 resource	 for	 rhythmic	 variation	 and	development	of	 rhythmic	 structures	 is	 the	permutation	 in	 the	order	of	durations	of	a	given	 rhythmic	 pattern.	 	 The	 permutation	 in	 order	 of	 values	 allows	 cohesion	 in	 the	rhythmic	structure,	as	patterns	share	the	same	elements	yet	the	order	of	the	sequence	allows	a	differentiation	yet	to	not	be	perceived	as	repetition	but	assimilated	as	one	that	is	 related.	 It	 is	 important	 to	 mention	 that	 reference	 cues	 are	 important	 for	 the	recognition	of	rhythmic	patterns.	These	reference	cues	have	the	same	purpose	as	those	that	 the	downbeat	 and	upbeat	have	 for	 the	 structure	of	meters	 found	 in	prototypical	meters	in	divisive	rhythms.	In	the	case	of	additive	rhythms	is	important	to	achieve	the	same	 degree	 of	 recognizability	 in	 order	 to	 have	 the	 same	 effect	 seen	 with	 meter	 in	divisive	 rhythms.	Furthermore	 is	 important	 to	mention	 that	 there	 is	 a	higher	 level	 of	
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complexity	 involved	 with	 additive	 rhythms,	 which	 makes	 their	 recognizability	 more	difficult.		In	 a	 linear	 axis,	 repetition	 is	 a	 useful	 tool	 for	 reference	 cueing,	 but	 again	repetitiveness	weakens	 rhythmic	 development.	 The	 layering	 of	 rhythmic	 voices	 is	 an	important	resource	to	compensate	an	increasing	level	of	uniformity	that	repetitiveness	may	present	in	a	single	layer.	Though	a	single	layer	may	proof	repetitive,	the	layering	of	several	of	 them	may	provide	enough	 level	of	 complexity	and	at	 the	 same	 time	a	high	degree	of	 recognizability,	which	 is	needed	 for	 the	perception	of	 a	 rhythmic	 structure.	Based	 on	 the	 principle	 of	 layering,	 polyrhythmic	 textures	 are	 then	 common	 to	 find.	Furthermore	the	principle	may	be	extrapolated	to	the	layering	of	single	lines,	each	one	of	 them	related	or	 associated	 to	 a	different	parameter,	 yet	 their	 interaction	occurs	 in	the	same	way	as	a	choral	or	polyphonic	texture	would	do.	Just	that	in	this	case	the	lines	are	 controlling	 parameters,	 all	 of	 them	 falling	 within	 the	 same	 timeframe	 and	proportions	yet	independent	in	their	temporal	flow.	One	 more	 challenging	 aspect	 presented	 with	 additive	 rhythm	 is	 the	 balance	between	regularity	and	irregularity.	As	different	pulse	lengths	may	be	contained	in	one	rhythmic	structure,	the	sense	of	regularity	at	higher	levels	than	that	of	the	subdivision	of	 the	pulse	may	become	difficult.	One	resource	 to	counterbalance	 that	difficulty	 is	 to	unify	 the	 pulse	 to	 one	 single	 tempo	 fulfilling	 the	 condition	 of	 regularity,	 while	subdividing	 the	 pulse	 to	 different	 consecutive	 values	 then	 fulfilling	 the	 condition	 of	irregularity.	 The	 consecutive	 values	maintain	 flow	 in	 the	 rhythmic	 structure	 and	 the	grouping	 of	 the	 subdivision	 sequence	 is	 treated	 in	 the	 same	 fashion,	 as	 an	 additive	rhythm	would	be	treated,	by	grouping	values	based	on	adding	a	basic	unit.	One	example	
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the	 regularity	 of	 the	 repetitive	 frequency	 of	 accentuations	 while	 the	 irregularity	appears	in	the	asymmetry	of	said	repetitions.	As	 in	 the	micro	 level,	 the	 same	 principle	 of	 dividing	 a	 total	 value	 in	 different	combinations	 of	 values	 is	 applied	 to	 meso	 structural	 levels	 of	 rhythm.	 Is	 worth	mentioning	that	density	is	a	parameter	of	big	relevance	at	this	level.	Levels	and	degrees	of	contrast	of	materials	are	controlled	at	this	level.	A	section	of	the	same	duration	may	be	divided	in	three,	five	or	seven	parts,	determining	the	level	of	density	and	information	for	that	given	section.	An	example	of	this	can	be	seen	in	Rust5,	the	piece	plays	between	two	prototypical	sections	of	contrasting	densities.	That	 is	 to	say	that	both	contrasting	sections	share	the	same	total	duration	of	23	seconds,	having	the	densest	one	divided	in	eleven	events	while	the	less	dense	one	only	divided	in	seven.	One	other	factor	that	may	reinforce	or	counterbalance	the	level	of	density	is	the	tempo	assigned	for	each	section.	
1.2		 	 Timbre	
	Continuing	with	the	modular	thinking	of	musical	elements,	as	mentioned	in	the	introduction,	one	more	universal	 element	 that	 is	 relevant	 to	 this	document	 is	 timbre.	This	 aspect	 has	 been	 mostly	 developed	 in	 the	 electronic	 pieces	 and	 fixed	 media	components	referenced	in	this	document.	The	main	approach	and	technique	developed	applies	 subtractive	 synthesis	 at	 an	 initial	 stage,	 this	 for	 generating	 unitary	 elements,	which	will	be	used	later	at	a	second	stage	as	additive	elements	in	a	context	of	additive	synthesis.		The	main	reason	I	was	lead	to	subtractive	synthesis	lies	on	the	need	to	use	non-linear	 sources,	 as	 pure	 additive	 synthesis	 based	 on	 oscillators,	 lacked	 variability	 and																																																									
5	Solo	violoncello	and	eight-channel	fixed	media.	
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modulation	applied	to	making	a	timbre	more	complex	can	be	found	in	the	fixed	media	of	Split	Narrow	10and	Rust11.	In	the	case	of	Split	Narrow	12each	partial	component	has	its	own	amplitude	modulation	parameters,	opening	the	possibility	of	a	 layered	texture	of	AM	13partial	components	 that	operate	at	different	modulation	rates.	The	 texture	 is	 the	resultant	of	the	amount	of	partials	used	but	also	of	the	amount	of	simultaneous	AM	with	different	 parameter	 settings.	 A	 polyrhythmic	 texture	 of	 amplitude-modulated	 set	 of	partials	 highlights	 rhythmically,	 different	 shades	 of	 timbre	 variations	 based	 on	 the	modulation	patterns.	Amplitude	modulation	is	applied	in	Rust	to	the	synthesized	timbre	to	simulate	the	gesture	of	vibrato	typically	used	in	bowed	strings,	in	this	case	applied	to	the	timbre	in	question.	Basic	 principles	 of	 spectral	 composition	 techniques	 were	 applied	 for	 the	synthesis	of	timbre	in	fixed	medias	of:	Pliegues14	and	Rust.	The	basic	approach	resided	in	the	 layering	of	partials	with	 the	corresponding	amplitude	 levels	 for	each	one	of	 those	partials,	 based	 on	 spectral	 measurements	 of	 acoustic	 instruments.	 Freer	 approaches	based	on	that	principle	were	also	used	for	timbre	variations	and	developments.	At	the	same	 time	 derivations	 of	 those	 results	 generated	 tools,	 material	 and	 timbres	 for:	








The	 relationship	 between	 noise	 and	 pitch	 focus	 is	 a	 common	 ground	 that	acoustic	 and	 electronic	 instances	 have	 shared	 in	 the	 works	 referenced	 in	 these	document.	The	topic	has	been	of	specific	interest	in	the	pieces:	Blend	15and	Rust,	but	they	are	also	present	in	the	electronic	works:	Fracture	and	Pull.	The	topic	has	been	recurrent	from	an	acoustic	approach	by	 implementing	and	using	extended	techniques	with	high	noise	components.	A	common	thread	between	the	acoustic	and	electronic	approaches	was	 later	 found	 with	 the	 experiences	 of	 subtractive	 synthesis	 using	 noise	 (white	 or	pink)	 as	 primary	material.	 I	 believe	 that	 the	 sonic	 gesture	 of	 the	 two-way	 transition	from	noise	to	pitch	owns	a	powerful	musical	expressivity,	as	it	involves	transitions	from	very	 complex	 textures	 thru	 dense	 harmonic	 components	 which	 finalize	 in	 focused	pitched	instances,	having	a	wide	range	of	shades	between	those	transitions.		Linked	 to	 the	 relationship	 of	 noise	 and	 pitch,	 timbre	 can	 be	 found	 as	 one	 key	element	manifested	thru	lines	or	streams	of	sound,	as	the	intention	for	those	gestures	is	the	transformation	of	the	element	from	one	characteristic	to	other.	That	is	the	principle	behind	 the	 use	 of	 multiphonics,	 double	 stops,	 or	 techniques	 that	 involve	 a	 noise	component	 with	 a	 complex	 sound	 structure	 and	 in	 opposition	 to	 purer	 pitch	sound/timbres	 obtained	 by	 a	 touch	 harmonic	 on	 a	 bowed	 string.	 	 All	 these	 cases	present	an	inner	activity	in	their	nature,	internal	dynamic	changes	within	the	boundary	of	 a	 self-contained	 event	 or	 gesture.	 The	 occurrence	 may	 be	 characterized	 as	 the	contrast	 between	 stable	 and	unstable	behaviors	 and	 a	parallel	may	be	done	with	 the	opposition	 between	 linear	 and	 non-linear	 stages.	 It	 could	 be	 said	 that	 the	 stability	 is	provided	by	the	sustained	continuous	flow	of	sound	yet	the	instability	comes	from	the																																																									
15	Solo	viola.	
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subtle	 changes	 happening	within	 that	 sustained	 sound,	 i.e.	 the	 bright	 to	 dark	 timbre	change	 of	 a	 long	 sustained	 pitch	 in	 a	 bowed	 string,	 resultant	 from	 the	 bow	 position	change	 from	bridge	to	 finger	board,	 this	happening	with	no	 interruption	of	 the	sound	flow.	 This	 type	 of	 gesture	 that	 blends	 stability/instability	 juxtapositions	 in	 one	 same	line	flow	or	event	is	found	in	the	pieces:	Blend,	Rust,	On	Tessellation	and	Split	Narrow.	One	 final	 aspect	 of	 timbre	 development	 that	 is	 transversal	 for	 three	 works	referenced	 in	 the	 document	 is	 the	 blending	 effect	 in	 a	 physical	 space	 of	 timbre	components	 that	 are	 projected	 discreetly	 while	 being	 spatially	 distributed	 in	 the	physical	 space.	 In	 other	 words,	 the	 blending	 effect	 from	 complementary	 sources;	acoustic	 instruments	 and	 fixed	media,	 as	 they	 are	 assembled	 and	 understood	 as	 one	only	source	or	 timbre	of	 complex	sounding	nature.	The	 first	 case	can	be	 found	on	On	
Tessellation	where	each	reference	material,	vibrating;	wood,	metal	and	membrane	have	a	 parallel	 timbral	 version	 in	 both	 media;	 acoustic	 and	 electronic.	 Is	 important	 to	mention	that	the	intention	is	to	achieve	a	blend	through	parallel	streams	of	sound	that	resemble	 in	 timbre	 characteristics,	 relying	 in	 affinity	 to	 achieve	 a	 blending	 factor.	 A	similar	intention	is	found	on	Split	Narrow	and	Rust,	where	both	sound	streams	(acoustic	and	 electronic)	 are	 present	 yet	 one	depends	 on	 the	 other	 to	 achieve	 a	 total	 blending	state.		 A	contrasting	aspect	can	be	found	as	the	case	of	On	Tessellation	deals	with	non-pitched	 timbres,	while	Rust	and	Split	Narrow	 deals	with	 pitched	 timbres.	 It	 is	 in	 that	sense	that	the	parallelism	for	the	non-pitched	timbre	streams	is	more	constrained	and	self-contained	 due	 to	 the	 complexity	 and	 variety	 of	 the	 timbres,	 while	 the	 pitched	
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timbre	 streams	 are	 more	 prone	 to	 be	 complementary,	 hence	 easier	 to	 blend	 in	 the	physical	space.		
1.3		 Space	The	 opportunity	 to	 work	 with	 multichannel	 speaker	 systems	 has	 provided	 a	great	experience	in	the	creative	side	of	designing	and	composing	spatial	narratives	for	musical	pieces,	 either	 in	 stereo	or	multichannel	 formats	and	 in	mixed	media	 formats.	The	opportunity	to	involve	space	as	a	musical	element	relies	in	my	case	in	the	intention	of	creating	a	surrounding	and	enveloping	sound	environment.	 	 It	 is	 in	 that	sense	 that	the	 intention	 tries	 to	 break	 away	 from	 the	 frontal	 source-sounding	 format	 into	 a	circular	 two	dimension	 format	 and	deriving	 into	 a	 three	dimensional	 format	 in	 some	cases.		Two	 fixed	media	works	and	 two	mixed	media	works	are	aimed	 to	 the	 circular	two	dimensional	spatial	configuration:	Pull	and	Surfaces,	as	fixed	media,	Rust	and	Split	
Narrow	 as	 mixed	 media.	 While	 Pliegues,	 and	 On	 Tessellation	 are	 intended	 for	 a	 tri-dimensional	spatial	configuration.	The	following	section	will	present	some	transversal	aspects	of	implementations	and	developments	of	spatial	attributes	focused	on	musical	expressivity	and	technical	applications.		The	 opportunity	 to	work	with	 flexible	multichannel	 sound	designing	 tools	 like	SuperCollider16	has	 enabled	 in	my	work	 an	 interesting	 pairing	 between	 rhythmic	 and	spatial	 layouts.	 At	 the	 same	 time	 aspects	 of	 granular	 synthesis	 provided	 also	 useful	concepts	to	apply	to	these	developments.	The	piece	Pull	focuses	on	the	idea	of	applying	rhythmical	patterns	to	spatial	configurations	in	a	circular	eight-channel	speaker	system.																																																									
16	SuperCollider	is	an	environment	and	programming	language	for	real	time	audio	synthesis	and	algorithmic	composition.	http://supercollider.github.io	
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In	that	sense,	regarding	timing	the	spatial	patterns	may	go	to	very	detailed	and	narrow	degrees	 of	 spatial	 distribution	 for	 a	 single	 musical	 event.	 This	 is	 done	 by	 assigning	sequenced	 delayed	 outputs	 of	 the	 same	 source	 to	 the	 octophonic	 layout	 in	 pattern	combinations	 of	 speakers.	 For	 the	 case	 of	 Pull	 the	 sequence	 is	 of	 consecutive	numbering,	having	the	delayed	output	follow	in	order	the	consecutive	circular	speaker	numbering.	The	same	principle	of	sequenced	delayed	outputs	has	also	been	applied	in	
Surfaces	and	Pliegues,	although	 in	those	cases	 in	an	extended	version17,	as	 the	delayed	outputs	 were	 expanded	 not	 to	 a	 single	 but	 to	 a	 chain	 of	 delays.	 Therefore	 the	main	source	usually	in	stereo	format	already	including	a	delayed	signal	is	replicated	as	a	mix	by	delays	that	may	be	assigned	to	arbitrary	speaker	patterns	depending	on	the	mapping	of	the	speaker	system.	The	interaction	of	fixed	and	moving	sources	is	a	main	aspect	of	the	mixed	media	works	referenced	 in	 this	document.	 In	 this	sense	 the	acoustic	source	 is	 fixed	 in	space	while	the	electronic/electroacoustic	component	may	be	fixed	or	movable	by	effects	of	panning	 the	 source	 through	 the	 system.	 This	 configuration	 enables	 different	possibilities	 for	 spatial	 gestures,	 narratives	 or	 choreographies.	 The	 pieces:	 On	











2.1	 	 Liso		 	 (2012)	
Summary	Description	Solo	prepared	piano	using	John	Cage’s	Sonatas	and	Interludes	Piano	Preparation.	Although	 this	 is	 a	 short/small	piece,	 I	 consider	 it	 important,	 as	 it	 is	one	of	 the	pieces	that	 encompass	a	 large	portion	of	 the	 techniques	 I	have	developed,	 incorporated	and	used	for	composing	the	pieces	referenced	in	this	document.	The	compositional	process	of	liso	involved	a	categorization	of	timbre	attributes	that	could	be	found	in	Cage’s	piano	preparation.	The	categorization	of	sound	types	was	based	on	analysis20	on	the	types	of	sounds	 and	 their	 corresponding	 classification,	 as	 follows;	 type	 1)	 normal	 sounding	unprepared	 piano	 timbre,	 type	 2)	 prepared	 piano	 timbres	with	 a	 strong	 pitch-focus,	type	 3)	 prepared	 piano	 timbres	 with	 traces	 of	 pitch-focus,	 type	 4)	 prepared	 piano	timbre	 with	 undetermined	 pitch-focus.	 A	 subdivision	 of	 these	 categories	 was	 made,	since	the	material	 for	preparing	the	string	determines	the	characteristic	of	 the	sound.		In	the	case	of	bolts	and	screws,	a	resonant	quality	could	be	added	to	their	description,	though	each	one	affects	differently	the	sound	of	the	string.	For	the	cases	of	rubber	and	plastic	materials,	 a	damped	 sound	of	 the	 string	 is	 the	 resultant.	Also	each	one	affects	differently	the	sound	of	the	string.	One	last	case	of	damped	sound	was	available	for	the	preparations	involving	nuts	and	bolts	or	nuts	and	screws,	both	cases	characterized	by	noisy	 un-pitched	 timbre	 sounds.	 Hybrid	 cases	 of	 having	 damped	 or	 resonant	 pitches																																																									
20	Huettenrauch, Tina. “Three Case Studies In Twentieth-Century Performance Practice” [Ph.D. diss., 
Louisiana State University, 2005. http://digitalcommons.lsu.edu/gradschool_dissertations/547. 60-71	
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were	possible	thanks	to	soft	pedal	shifting	of	the	strings	enabling	only	one	of	the	strings	of	the	mechanism	to	be	played.	From	this	 large	classification	I	used	as	parameters	for	categorization	the	preparations	materials	combined	to	levels	of	dryness	or	wetness	in	the	sound.	Eight	different	kinds	of	timbres	were	obtained,	which	were	used	to	structure	the	piece,	having	timbre	as	the	main	focus	of	development	for	the	musical	discourse.		Regarding	 the	rhythmic	attributes	of	 the	piece,	 the	 technique	of	expansion	and	compression	 of	 timelines	 was	 predominantly	 used	 as	 a	 key	 complementary	 musical	gesture	for	the	piece.	It	was	the	initial	intention	for	the	piece,	to	make	extensive	use	of	flexible	 rhythmic	 lines	 that	 would	 accelerate	 and	 decelerate	 in	 speed	 in	 an	 organic	fashion.	 As	 mentioned	 earlier	 in	 order	 to	 achieve	 this	 behavior	 a	 two-fold	 layer	 of	superposed	rhythmic	structures	took	place.	A	first	layer	with	a	steady	pulse,	subdivided	in	 consecutive	 irregular	 subdivisions	 for	 each	 beat21.	 	 A	 second	 layer	 incorporated	rhythmic	 patterns	 of	 additive	 rhythmic	 character	 focusing	 very	 closely	 in	 the	relationship	between	accentuated	and	weak	subdivisions.	Degrees	of	compression	and	expansion	 are	 possible	 by	 increasing	 or	 decreasing	 the	 level	 of	 subdivisions	 of	 the	pulse.	Density	 is	 also	 implicit	 by	 the	 periodicity	 and	 regularity	 of	 appearances	 of	 the	accentuations	from	the	additive	rhythmic	patterns.	
2.2	 	 Fracture	 	 	(2014)	
Summary	Description	Stereo	fixed	media.	The	material	for	the	piece	was	collected	from	a	set	of	patch	improvisations	 recorded	 at	 UCSB	 Varese	 Studio	 with	 the	 CREATE	 Modular	 Rack	Synthesizer.	 Said	 improvisations	 were	 centered	 on	 generating	 streams	 of	 rhythmic																																																									
21	See	score.	Page	1	
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process	involving	delay	times	long	enough	to	be	categorized	as	echoes.25	The	three	types	of	processed	material	were	then	used	to	structure	the	spatial	narrative	of	the	piece	that	focused	 on	 proximity	 and	 distance	 of	 sound	 events.	 Proximity	 was	 associated	 to	centering	 the	 events	 to	 a	 central	 stereo	 sweet	 spot	 with	 short	 delay	 times	 while	distance	was	associated	to	panning	movements	of	events	due	to	longer	delay	times	and	echoing,	caused	by	long	interaural	time	delays	which	translated	to	a	wider	stereo	width.		
2.3	 	 Blend			 	 (2015)	
Summary	Description	Solo	 viola.	 	 This	 piece	 is	 also	 representative	 of	 techniques	 and	 resources	 later	employed	 and	 developed	 in	 pieces	 of	 larger	 scale.	 The	 piece	 is	 centered	 in	 the	development	of	timbre	attributes	focusing	on	the	transitioning	stages	from	clean/pure	timbres	to	noise-component	timbres.	Within	the	piece	the	noise-component	timbres	are	associated	 with	 bowing	 techniques,	 bow	 pressure	 and	 positioning	 of	 the	 bow,	 all	 of	these	elements	altering	the	sound	of	the	instrument.	The	combination	of	these	variables	enables	a	range	of	levels	of	timbres	with	different	degrees	of	noisiness.	It	is	important	to	mention	 that	 the	 factor	 of	 noisiness	 is	 intended	 to	 be	 subtle	 aiming	 for	 a	 smooth	transitioning	from	noisy	to	clean	states.		Regarding	 the	 clean	 timbres	 these	 are	 solely	 characterized	 by	 occurrences	 of	double	stops	on	combinations	of	open	string	and	touch	harmonics	or	touch	harmonics	only.	 It	 is	 important	 to	 mention	 that	 the	 chosen	 intervals/double	 stops	 play	 with	different	 degrees	 of	 mixture	 or	 blending	 and	 it	 is	 one	 important	 parameter	 for	 the	structure	 of	 the	 piece.	 The	 wide	 spread/distance	 of	 the	 large	 intervals	 from																																																									
25	Ranges	between	80-120	milliseconds.	
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combinations	of	open	strings	and	touch	harmonics	makes	difficult	the	perception	of	two	discrete	pitches	sounding	together.	It	rather	tends	to	a	perception	of	one	only	complex	tone	with	high	and	low	shelf	frequency	blend.		As	for	smaller	and	narrow	intervals	the	blending	 effect	 rely	 more	 in	 the	 harmonic	 complexity	 of	 the	 interval,	 where	 flat	consonant	intervals	like	perfect	fifths,	or	dissonant	intervals	likes	minor	seconds	blend	easier,	while	 intervals	 like	major	or	minor	 thirds	are	difficult	 to	perceive	as	one	only	tone.		 A	 general	 trend	 for	 the	 piece	 focuses	 on	 vertical	 density	 as	 a	 parameter	 for	 a	linear	event.	That	 is	 to	say	 the	density	 levels	 for	a	 line	or	stream	of	sound.	Hence	 the	extensive	 use	 of	 double	 stops	 through	 most	 of	 the	 duration	 of	 the	 piece.	 Other	occurrences	of	the	trend	are	visible	on	the	intermediate	transitioning	bridges	between	both	 types	 of	 timbres,	 pure/clean	 and	 noise-component.	 Both	 gestures	 maintain	 the	density	 of	 double	 stops	 but	 increase	 the	 level	 of	 inner	 activity	 by	 articulation	 of	tremolos	or	trills	on	the	double	stopped	intervals.		Three	 stages	 of	 timbre	 attributes	 have	 been	 referenced	 in	 the	 previous	paragraphs.	These	three	stages	are	the	layout	for	the	main	gesture	or	thematic	gesture	of	 the	 piece,	 which	 is	 the	 morphing	 from	 one	 stage	 to	 other	 through	 a	 bridged	transition.	 As	 referenced	 before	 the	 initial	 or	 ending	 stages	 are	 those	 of	 noise-component	 timbres	 or	 clean/pure	 timbres.	 The	 contour	 or	 arch	 of	 this	 morphing	process	 describes	 the	phrases	 and	 gestures	 that	 occur	 in	 different	 sorts	 of	 variations	through	out	the	piece.	
2.4	 	 Pull		 	 (2015)	
Summary	Description	
20
Electronic	 eight-channel	 fixed	 media.	 All	 the	 material	 was	 generated	 with	SuperCollider26	having	as	principle	for	the	generation	subtractive	synthesis	techniques.	The	 code	was	designed	 for	 generating	material	 of	 granular	 type,	with	 a	 two-segment	envelope	of	 fast	decaying	exponential	 curves	 (80	milliseconds)	and	semi-sharp	attack	curve	times	(10	milliseconds).	The	subtractive	synthesis	 involves	filtering	white	noise	through	a	two-stage	filtering	process,	the	initial	one	using	a	band	pass	filter	tuned	to	a	randomly	 triggered	 cutoff	 frequency	 ranging	 between	 49	 Hz.	 and	 880	 Hz.	 and	controlled	cue	factor	which	narrows	or	widens	the	bandwidth	of	the	filter.	The	second	stage	of	 the	process	 is	a	resonant	 filter	configured	to	the	same	settings.	The	sounding	result	 of	 one	 grain	 is	 then	 a	 narrow	 random	 frequency	 focused	 grain	with	 a	 narrow	random	frequency	resonance.	The	 spatial	 attributes	 come	 in	 to	 play	 with	 the	 replication	 of	 the	 same	instrument	on	a	chain	of	delayed	triggers,	each	delayed	triggers	assigned	to	one	of	the	outputs	of	the	octophonic	speaker	system.	It	is	important	to	stress	that	each	instance	is	provided	with	 its	own	random	generator	so	 the	 frequencies	will	be	different	 for	each	delayed	instance.	The	time	delay	for	the	triggers	is	of	100	milliseconds	between	them,	meaning	 that	 one	 complete	 eight-speaker	 cycle	 of	 delayed	 triggers	 will	 have	 a	 total	duration	of	800	milliseconds.		A	second	layer	of	density	is	controlled	by	the	rate	of	grain	triggers	 per	 second,	 which	 controls	 at	 the	 same	 time	 the	 triggering	 of	 the	 chain	 of	delayed	triggers.	There	 is	a	 temporal/rhythmic	relationship	between	the	main	trigger	and	the	chained	triggers	making	necessary	to	synchronize	the	total	time	delays	with	the	initial	trigger.	In	order	to	achieve	that	synchronization	the	basic	formula	used	was:																																																									
26	See	code,	Appendix	C.3.	
21
Trigger	rate	=	1	second/	Total	time	of	delayed	triggers	For	Pull,	that	formula	applies	with	the	following	values:		 	 1.25	(trigger	rate)	=	1	second	(1	cycle)/0.8	(0.1	time	delay	*	8	instances)	Density	in	the	layering	of	cycles	is	obtained	by	multiplying	the	trigger	rate	to	increasing	factors.	In	the	case	of	Pull,	the	sustained	texture	is	achieved	by	using	a	triggering	rate	of	10	 cycles	 per/second,	 meaning	 that	 8	 simultaneous	 cycles	 of	 the	 same	 iteration	 are	being	layered	together.		Dynamic	accentuations	are	due	to	happen	on	coincidences	between	the	resonant	and	band	pass	 filter	cutoff	 frequency	ranges.	High	dynamic	ranges	are	obtained	when	frequencies	 in	both	 filters	are	 in	proximity,	 the	closer	 they	are	the	more	resonant	 the	frequencies	will	be	and	the	louder	they	will	get.	That	is	to	explain	the	dynamic	nature	of	accentuations	 in	one	cycle.	Yet	at	 the	same	time	the	rhythmic	attributes	are	narrowly	tied	to	the	density	 factor	of	 the	 layering	cycles,	since	the	phenomenon	gets	replicated	for	 each	 layered	 cycle	 that	 is	 added	 to	 the	 texture.	 In	 the	 case	 of	 Pull,	 eight	 of	 those	cycles	are	taking	place,	so	we	could	argue	that	eight	levels	of	dynamic	accentuations	are	obtainable	from	the	texture.	 	It	 is	important	to	highlight	that	the	accents	are	bound	to	happen	in	any	of	the	eight-speaker	outputs	since	the	frequency	coincidence	is	random.	So	 the	 spatial	 patterns	 originated	 by	 the	 dynamic	 accentuations	 are	 very	 dynamic	 in	nature.	An	intention	of	controlling	the	timbre	attributes	with	very	narrow	q	factors	was	predetermined	 since	 the	 pre-compositional	 stage	 of	 the	 code/instrument	 design.	 The	degrees	of	dampness	of	the	filters	were	always	pointed	to	obtain	pitch-centered	results	with	 some	 noise	 component	 attached	 to	 it.	 Yet	 the	 random	 selection	 of	 cutoff	
22
frequencies	was	decided	after	several	tests,	understanding	that	the	non-pitched	timbres	were	more	interesting	than	a	pool	of	fixed	frequencies.	As	a	result	the	timbre	attributes	were	defined	and	controlled	mainly	by	the	combination	of	q	factors	from	both	filters.	
2.5	 	 On	Tessellation		 	 (2015)	








piece.	 The	 fixed	 media	 drives	 the	 main	 spatial	 gestures	 of	 the	 piece	 due	 to	 the	surrounding	 and	 enveloping	 characteristics	 of	 the	multichannel	 setting.	 In	 this	 sense	the	 spatial	 distribution	 of	 the	 players	 responds	 also	 to	 that	 layout,	 locating	 them	 in	front,	side	and	rear	of	the	hall.	The	 timbre	 attributes	 of	 the	 fixed	 media	 are	 complementary	 to	 the	 selected	instrumentation	 for	 the	percussion.	 In	 that	sense	 the	aim	 for	 the	synthesis	of	 timbres	was	focused	on	obtaining	those	that	could	reference	or	allude	the	materials	also	used	by	the	 percussion:	 wood,	 metal	 and	 membranes.	 All	 the	 generation	 of	 sound	 was	 done	using	 SuperCollider	 tools.	 To	 obtain	 percussive	 timbres	 with	 those	 characteristics,	UGens	 implementations	 of	 drum	 membrane	 waveguide	 were	 used 30 .	 The	 same	subtractive	 synthesis	 process	was	 used	 to	 feed	 said	UGen.	 Yet	 for	 obtaining	 different	types	of	timbres,	it	was	necessary	to	use	several	different	kinds	of	resonant	filters.		
2.6	 	 Pliegues	 	 	(2016)		
















2.7	 	 Surfaces		 	 (2016)	




adjustable	 ranges,	 so	 each	 of	 the	 initial	 random	 frequency	 values	would	 dynamically	increase	and	decrease	based	on	the	ranges	and	frequency	rate	change	for	the	LFO.	To	illustrate	with	one	example,	an	initial	frequency	of	12,357	Hz.	is	randomly	chosen	from	a	 bandwidth	 of	 12,000-12,500	 Hz.	 The	 LFO	 will	 modulate	 that	 initial	 frequency	 by	adding	 the	 range	 of	 mapped	 values	 from	 the	 LFO	 output	 values,	 i.e.	 if	 the	 LFO	 has	control	 rate	 of	 0.1	 Hz.	 and	 the	 value	 range	 to	 be	 mapped	 to	 the	 initial	 frequency	 is	adjusted	between	1	and	2000,	the	initial	frequency	in	a	span	of	10	seconds	will	increase	and	decrease	from	12,357	Hz.	up	to	15,357	Hz	and	back	to	12,537	Hz.	The	same	process	is	replicated	for	every	individual	component	of	the	additive	instrument.		By	 programming	 those	 types	 of	 processes	 the	 possibility	 of	 expanding	 and	multiplying	the	procedure	to	large	scales	becomes	very	easy.	It	is	in	that	sense	that	the	additive	 synthesis	 instrument	 that	 was	 created,	 added	 and	 mixed	 eight	 individual	components/processes,	 into	one	only	mixed	 instrument	and	at	 the	 same	 time	several	instances	 of	 the	 same	 instrument	 could	 be	 sequenced	 and	 called	 to	 create	 a	 thicker	more	complex	 timbre	or	 texture.	The	development	of	 timbre	 for	 the	 instruments	was	determined	by	the	combination	of	fixed	bandwidths	of	the	individual	components	and	the	 adjustable	 ranges	 of	 the	 modulating	 LFO.	 The	 bandwidth	 combinations	 spanned	from	mixtures	of	 low,	medium	and	high,	 frequency	bandwidths	to	 focusing	on	certain	specific	frequency	bandwidth	range.	As	for	the	LFO	modulations	ranges	of	added	values,	these	were	generally	used	between	ranges	of	1	to	500,	1000,	2000,	and	3000	Hz.	 	The	results	of	 these	combinations	were	 fully	determining	 the	 type	of	 timbre	qualities	and	characteristics	obtained	for	the	different	granular	materials.	
2.8	 	 Split	Narrow		 	 (2017)	
29
Summary	Description	Solo	 Organ	 and	 eight-channel	 fixed	 media.	 The	 concept	 of	 the	 piece	 borrows	from	the	 idea	of	extrapolating	 the	principle	of	additive	synthesis	of	adding	partials	 to	synthesize	a	timbre	and	applying	it	to	an	acoustic	context.		In	this	case	the	context	being	a	concert	hall	carrying	an	organ	and	an	octophonic	speaker	system.		From	that	starting	point,	 the	piece	 intends	 to	 focus	on	details	of	 tuning	and	 timbre	 that	 the	organ	owns	inherently	and	tries	to	expand	them	through	the	support	of	the	fixed	media.	One	more	important	 feature	 for	 the	 piece	 is	 to	 highlight	 through	 spatial	 attributes	 the	 spectral	components	of	the	piece.	As	 part	 of	 the	 timbre	 attributes	 the	 piece	 revisits	 the	 idea	 of	 sound	 stream.	Understanding	 that	 the	 nature	 of	 the	 gesture	 is	 a	 long	 sustained	 sound	 event	 with	dynamic	changes	internally,	 those	changes	related	to	density	 in	activity	at	the	vertical	and	horizontal	axes.		Though	the	behavior	and	typology	is	very	similar	in	description	to	the	 sustained	 texture	 that	will	 be	mentioned	 later	 in	 the	document,	 I	 find	 there	 is	 an	important	difference	between	 them	as	 for	 the	 latter	 (sound	stream)	 there	 is	no	noise	component	involved.	The	timbres	heard	though	out	the	piece	tend	to	be	very	clean	and	transparent,	due	 to	 the	nature	of	 the	acoustic	 instrument	 that	 is	 involved.	 	Regarding	the	sustained	texture,	the	noise	component	is	determinant	for	the	sound	quality,	which	may	 be	 described	 as	 rugged,	 granular	 or	 jagged,	 very	 dynamic	 in	 its	 structure.	 In	opposition,	the	sound	stream	for	our	case	may	be	characterized	as	smooth	and	flat,	yet	the	 density	 conditions	 are	 valid	 still,	 just	without	 the	 characteristics	 provided	 by	 the	noise	components.		
30
As	mentioned	previously	the	piece	focuses	on	aspects	of	timbre	and	tuning	of	the	




The	 second	 section	 maintains	 the	 principle	 of	 complementation,	 making	 the	fixed	 media	 and	 organ	 blend	 into	 one	 only	 instrument	 that	 when	 played	 its	 timbre	highlights	a	collection	of	overtones,	which	are	distributed	through	the	hall	by	the	eight-channel	speaker	system.	For	the	second	section	also,	the	function	of	the	fixed	media	is	more	 consolidated	 as	 its	 purpose	 of	 resonator	 becomes	more	 stable	 by	 blending	 the	pitches	of	the	overtone	series	in	C1	with	the	corresponding	closest	pitches	found	in	the	equal	tempered	tuning.	In	that	sense	the	purpose	of	the	fixed	media	is	to	reinforce	both	tunings,	the	equal	tempered	tuning	of	the	organ	and	the	just	intonation	of	the	overtone	series	being	played.	
2.9	 	 Random	is	not	that	Random		 	 (2017)	




in	 the	 ringing	 filter	 functions	 as	 a	 decay	 damper	 as	 the	 damping	 increases	 at	 lower	values.40		For	the	control	of	the	remaining	parameters	of	the	instrument,	the	same	random	generator	mapped	to	different	adjustable	ranges	was	used	to	control	their	outputs.	As	mentioned	 previously	 the	 improvisations	 were	 focused	 on	 defining	 the	 multiplying	factor	 for	 the	 partials	 and	 the	 level	 of	 density	 for	 the	 triggering	 of	 the	 random	generator.	The	patterns	resulting	from	running	the	code	several	times	were	surprising,	as	there	was	a	fair	balance	between	the	degree	of	regularity	and	the	rate	of	change,	that	translated	 to	 a	 balance	 between	 continuity	 and	 discontinuity.	 One	 more	 appealing	aspect	was	the	morphing	characteristics	of	the	instrument,	ranging	from	different	sorts	of	materials	and	attack	modes.	Some	allusions	and	references	can	be	made	to	gamelan	instruments,	 plucked	percussive	 instruments	 and	materials	 like	 glass	 and	bottles,	 yet	their	interesting	aspects	rely	on	the	blend	and	hybrid	nature	of	each	of	those	timbres.		
2.10	 	 Rust		 	 (2017)	
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liso employs the same piano preparation 
that John Cage created and used for his piece 
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Fernando Rincón Estrada 
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Blend 








n. – normal, ordinario 
s.t – sul tasto – soft airy sound from playing close to the fingerboard 
s.p – sul ponticello – bright sound from playing close to the bridge 
x.s.p. – as close as possible to the bridge, enough as to maintain a blending sound between pitch and a high 
contents of noise. 




press. – high amount of pressure, enough as to maintain pitch in a blending sound of high contents of noise. 
ord. – ordinario, normal pressure 








All harmonics used are natural. 
(diamond) notehead – indicates the touching node for the natural harmonic, the sounding pitch is not notated. 
trills - the trill between the two pitches on the same string is produced by touching lightly the notated node and the 
open string to which the node belongs. The string number in parenthesis indicates the string to which the node 




The general tempo oscillates within the specified range at the initial tempo marking. 
Tempo changes are possible between measures always within the range. 




A flow of sound is intended through out the piece. It is important to maintain the sound articulated with the least 
number of interruptions.  
Resonating and vibrating strings are used as general articulator between measures. 
Pause duration for breath marks is determined by the ring continuance of strings. 




Crossed circle – dal niente, no attack is perceived. 
 
The overall dynamic range of the piece is intentional for a soft intimate environment. Having that in mind all details 
of the piece should be present and audible. A louder scale of dynamics is possible if the performer feels is necessary 




Transition between bow positions or pressures are connected by horizontal dotted lines. 
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Split Narrow (2017)  









Functions as counterpart for the live-acoustic source. 
 
Dynamic level and balance between acoustic and electronic sources 
intends to be equally proportioned at all times (ca. 50% fixed media/50% 
acoustic sources). Nevertheless nuances of unbalance between sources 
are expected to happen. In the case the nuances from one of the sources 
overpowers the other, adjustments to dynamic levels should be made to 
find a proportional equal balance between both sources.  
 
It is suggested that sound checks for balance levels of fixed media as well 
as fixed media and instrument are carried out to anticipate any possible 
disparities. 
 
Two versions of fixed media are available: 
 
− 8-speaker arrangement 
− Stereo arrangement 
 
Time synchronization between fixed media and live performer is flexible.  
 
Fixed media sections may be understood more as floating sections. 
Entrance cues with pickup measures can be provided to the performer via 
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Appendix	B	
Audio	Fixed	Media	
B.1	
Format:	Audio	
Fracture	(2012)	
Stereo	fixed	media	
Duration:		4:48	
B.2	
Format:	Audio	
Pull	(2015)	
Eight-channel	fixed	media	
Stereo	Version,	Duration:		5:35	
B.3	
Format:	Audio	
Pliegues	(2016)	
54.1	fixed	media	
Stereo	Version,	Duration:		9:56	
B.4	
Format:	Audio	
Surfaces	(2016)	
Eight-channel	fixed	media	
Stereo	Version,	Duration:		7:02	
	
101
B.5	
Format:	Audio	
Random	is	not	that	Random	(2017)	
Stereo	fixed	media	
Duration:		12:35	
	 	
102
Appendix	C	
Examples	Code	SuperCollider	
C.1	Example	Code	for	Split	Narrow,	instrument	with	amplitude	modulation	
	
C.1.1	Example	Code	for	Split	Narrow,	layering	of	instances	of	the	same	instrument	playing	together
	
	
	 	
103
C.2	Example	Code	for	Pliegues,	instrument	design	delayed	outputs	
	
C.2.1	Example	Code	for	Pliegues,	delayed	output	sequence
	
	 	
104
C.3	Example	Code	for	Pull,	example	instrument	design	
	 																									
C.4	Example	Code	for	On	Tessellation,	example	instrument	design	
		
105
C.5	Example	Code	for	Pliegues,	example	instrument	design																							
106
	
C.5.1	Example	Code	for	Routine	Pliegues,	(excerpt)																												 	
107
C.5.2	Example	Code	for	VBAP	Implementation	Pliegues,	(excerpt	middle	ring)																				 	
108
C.6	Example	Code	for	Surfaces,	example	of	instrument	design	
																												 	
109
C.7	Example	Code	for	Random	is	not	that	Random,	example	of	two	instances	of	the	instrument		
	
110
